Suppression of WEE1 and stimulation of CDC25A correlates with endothelin-dependent proliferation of rat aortic smooth muscle cells.
Proliferation of vascular smooth muscle cells plays a key role in the pathogenesis of several disorders of the vascular wall. Endothelin (ET), a vasoactive peptide that signals through a G protein-coupled receptor, has been linked to mitogenesis in vascular smooth muscle cells, but the mechanistic details underlying this activity remain incompletely understood. In the present study, we demonstrate that ET-dependent mitogenesis in rat neonatal and adult aortic smooth muscle (RASM) cells is accompanied by an increase (up to 10-fold) in CDK2 activity, but not CDK2 protein levels. This effect is blocked almost entirely by PD98059 and UO126, implying involvement of the MEK/ERK signal transduction cascade in the activation. Extracts of ET-treated cells phosphorylate the N terminus of WEE1, an inhibitory kinase, which negatively regulates CDK2 activity through phosphorylation at Tyr(15), leading to a decrease in WEE1 activity and a reduction in levels of phospho-Tyr(15) in the CDK2 protein. ET also increases expression and activity of CDC25A, the regulatory phosphatase responsible for dephosphorylating Tyr(15). All of these effects are reversible following treatment with the MEK inhibitor PD98059. ET also increases levels of CDC2 activity in these cells in association with a decrease in levels of phospho-Tyr(15) on the CDC2 molecule. Phosphorylation of WEE1 is linked to ERK while phosphorylation of MYT1 (CDC2-selective inhibitory kinase) is tied to the ribosomal S6 kinase (RSK). In summary, ET controls progression through the cell cycle, in part, by increasing CDK2 and CDC2 activity through the MEK/ERK/RSK signal transduction pathway(s). This results from the phosphorylation and subsequent inactivation of two inhibitory kinases (WEE1 and MYT1) that tonically suppress CDK2 and CDC2 activity and activation of a phosphatase (CDC25A) that increases CDK2 activity.